ABSTRACT -We carried out a cross-sectional study with a sample of 106 normal full-term newborns examined within 24 to 72 hours of birth. The following findings were evaluated: head and chest measurements, muscle strength, tone, tendon reflexes, superficial reflexes, primitive reflexes, and cranial nerves. All 106 newborns were considered neurologically normal. We found no differences in the neurological examination findings for newborns with different gestational ages. Primitive reflexes and appendicular tone in newborns examined at earlier postnatal ages tended to be less intense. We were able to determine the prevalence of certain neurological examination findings for the normal newborn and to discuss some differences between our results and those of other studies. Prevalence estimations for the different findings in our study may be valid for different populations as long as the same methodology is adopted.
Different methods have been used to evaluate the nervous system of newborns (NB): neurological examination (NE), neurophysiologic examination, imaging studies, laboratory investigation, and observation of spontaneous and/or provoked behavior 1 . The integrity and maturation of the nervous system can be evaluated by a structured neonatal neurological examination that provides information for diagnosis, follow-up and prognosis [2] [3] [4] [5] . Recent studies have compared NE with sophisticated methods, such as nuclear magnetic resonance (NMR) and ultrasound (US), and have shown that the NE may be a better choice for the prognosis and follow-up of children 6, 7 . However, it is now widely accepted that the use of this method in association with imaging studies makes the diagnostic and prognostic processes more sensitive and yields higher positive and negative predictive values [6] [7] [8] . An experienced examiner is the best judge of what laboratory investigations should be performed, since the sophisticated neurodiagnostic technology now available for complementary examinations does not preclude the use of NE 9 . However, the growing sophistication and ease of use of imaging methods -US, NMR, computed tomography -have led the NE to be seen as less valuable. Also, the growing use of neonatal behavioral scales has led us to pay less attention to the classic NE items, which have been increasingly minimized [10] [11] [12] . The simplification of the NE has been attempted partially because it is not an easy examination to perform, takes a long time, and has been used only by specialists in neurology.
Only a few recent studies report the use of the complete NE; most of these studies are limited to the investigation of isolated reflexes or of a small group of findings [13] [14] [15] [16] . The new method of neurological examination of the NB, which evaluates the general quality of movements 17 , is useful but should be used in conjunction with the complete NE 4 . The inclusion of a large number of NE tests in this study is an attempt to restore the importance of the complete NE of the NB, as performed for children of any age. The purpose of this study was to determine the current prevalence of different items of the complete NE for the normal NB.
METHOD
From April to August 1995, 1,066 term infants were born at Hospital de Clínicas de Porto Alegre, Brazil. From this population, we randomly selected 106 NB for a crosssectional study (patients were selected among all the NB present in the maternity ward on sample collection days by means of draw). The following inclusion criteria were considered: age between 24 and 72 hours, gestational age ≥ 37 weeks 18 , weight ≥ 2,500 g, 5-minute Apgar score ≥ 8, and no evidence of prenatal or perinatal pathological events.
The study was approved by the Ethics Committee of the hospital, and informed consent was obtained from the parents of all patients.
The examination ( . Responses were considered present, no matter what the degree of intensity, as long as they were clearly observed in at least one test. The tests were repeated up to four times whenever the response was absent. We used only behavioral states 3 and 4 1 . The variables were initially evaluated on videotape with the agreement of the main author, head of the research project (N.T.R.), and the procedure was periodically reviewed. From the examination protocol we organized a database in the EPI INFO program, which was used to carry out all analyses. We calculated mean and standard deviation for the quantitative variables, and estimated the prevalence of the qualitative variables with a 95% confidence interval calculated by the Fleiss Quadratics test.
RESULTS
Of the 106 NB, 56 (52.8%) were male and 77 (72.6%) were white; mode of delivery was vaginal for 84 (79.2%) and cesarean for 22 (20.8%). In terms of gestational age, three NB were younger than 38 weeks, 46 had between 38 and 39 weeks of age, 55 had between 40 and 41 weeks of age, and two were 42 weeks old. We observed that 91 (85.9%) were adequate for gestational age, 12 (11.3%) were large for gestational age, and three (2.8%) were small for gestational age 22 . Anthropometric data are shown in Table 2 .
All mothers of the selected NB agreed to participate in the study, and the 106 NB included in the study were considered neurologically normal -therefore, it was not necessary to exclude any patient. Fifty-two (49%) NB were examined on the first day of life, 33 (31%) on the second, and 21 on the third day of life (20%). We did not find any differences in Table 1 . Protocol for Neonatal Neurological Examination. the NE findings for the following parameters: vaginal or cesarean delivery, different gestational ages, behavioral states 3 and 4, and size for gestational age. However, we observed that NB examined at an earlier postnatal age tended to have less intense primitive reflexes and appendicular tone.
The predominant attitude for all NB in supine position was arms and legs semiflexed and varying degrees of head rotation. The results for muscle tone evaluation and the prevalence of primitive reflexes and cranial nerves found are presented in Tables 3  and 4 . Facial expression evaluated according to grimace and cry was normal in all NB, as well as motility of the palate, neck and tongue. We were able to visualize the eyes of 95 NB: all responded positively to Doll's eyes, and 66 (69.5%) presented eye movement towards a round, bright red object.
Results for tendon and superficial reflexes are shown in Table 5 . All NB presented symmetry in the parameters muscle strength, tendon reflex, and muscle bulk. Ankle clonus was not observed in any of the NB. Following noxious stimuli 20 , all NB responded with crying, but were easily consoled. Withdrawal responses were symmetrically elicited when tactile stimuli were applied to the limbs.
DISCUSSION
We collected the sample for this prevalence study of the neonatal NE items during the mothers' normal hospital stay using randomization and normalcy criteria, since this is the most appropriate procedure for estimating normal neurological aspects of NB in the immediate postnatal period, in contrast with convenience sampling. Our sampling process differed from other classic neonatal NE prevalence studies that included a large number of findings in the exa- 19, 23 . One of the main differences was the age at which NB were examined -some at one week of age -and the consequent inclusion of NB who presented pathologies, which characterized a convenience sample 23 . These same studies 19, 23 reported a higher prevalence of positive responses for some primitive reflexes -such as rooting, crossed extension, plantar support and walking -than did our study, in which 80% of the NB were at the most 48 hours old and may have presented weaker neurological responses because of the shock of birth 24 . Dubowitz et al. 4 adopted inclusion criteria very similar to ours and studied a sample of normal NB. The prevalence they reported is in agreement with the results for common findings in our study. They did not, however, associate the differences found in tone and primitive reflexes with postnatal age at the time of NE, but rather with NB gestational age, which was not observed in our study.
Dargassies 23 did not observe the cutaneous abdominal reflex in NB, and interpreted the response obtained as Galant's reflex. We observed that the Galant's reflex can be independently triggered by stimuli in the lateral abdominal surface, but even in this area this reflex is often associated with contraction of the abdominal anterior wall muscles. Our results are closer to those of De Angeles 25 , who found this reflex in 82 of the 88 NB examined. Prechtl 1 believes that the cutaneous abdominal reflex is always present in the NB, although weaker in the first two days after birth. The concept that visual fixation is associated with the disappearance of the Doll's eyes reflex, usually after the second week of age 1, 23 , is not supported by our results. Although short-lasting, visual orientation and fixation responses were observed in 66 (69.5%) of the 95 NB whose eyes could be observed. This was also reported by Dubowitz et al. 4 . All these NB had a positive response for doll's eyes reflex, which indicated that visual fixation may coexist with this reflex.
The discrepancies observed in the prevalence of NE findings for all ages certainly result from the lack of theoretical conceptual uniformity and the methodology adopted. This can be seen even in more recent studies when items such as the prevalence of the plantar cutaneous response of the term NB are evaluated 13, 26 . In our study, this response was extensor for all infants, and in the study of Jaynes et al. 13 this same response was observed in 90% of the NB, and was flexor in 3% of them. It is known that the plantar cutaneous extensor response will become flexor after a few months as maturation takes place, and that the flexor response does not occur in the normal NB. What may in fact occur is a plantar grasp caused by stimulus in the lateral edge of the foot in some NB.
In 1997, Magnemer & Mazer selected nine studies 27 that used the standardized neonatal NE to determine its reliability and validity by evaluating internal consistency of scores, tests, retests and agreement between different examiners. They concluded that it was necessary to define the patterns and variability of healthy NB behavior more clearly, since these items were responsible for lower reliability and validity of the evaluations. Dubowitz et al. 4 followed the same approach but removed some behavioral items from their neurological evaluation scale. The findings they removed presented high variability for normal NB because they did not differentiate normal from abnormal and were difficult to use in intensive care units. These studies show that it is necessary to keep all the classic findings of the neonatal NE.
The methodology we used allowed us to determine the prevalence of several NE findings for the normal NB, and thus discuss some differences between our results and the findings of other studies. Prevalence estimations for the different NE findings in our study may be valid for populations from different geographic regions, races and socioeconomic status as long as the same methodology is adopted. 
